Synergistic growth of stem cell factor and granulocyte macrophage colony-stimulating factor involves kinase-dependent and -independent contributions from c-Kit.
Stem cell factor (SCF) binds and activates the receptor tyrosine kinase c-Kit, and this interaction is critical for normal hematopoiesis. SCF also synergizes with a variety of growth factors, including those binding members of the cytokine receptor superfamily. The mechanisms mediating this synergy remain to be defined. The present study investigates both structural and biochemical cross-talk between c-Kit and the receptor for granulocyte macrophage colony-stimulating factor (GM-CSF). We have found that c-Kit forms a complex with the beta-chain of the GM-CSF receptor, and this interaction involves the first part of the c-Kit kinase domain. Although inhibition of c-Kit kinase activity completely blocked SCF-induced proliferation, there was still greater than additive growth induced by SCF in combination with GM-CSF. In contrast, an inhibitory antibody against the extracellular domain of c-Kit (K-27) completely inhibited growth in response to SCF alone or in combination with GM-CSF. These results support a kinase-independent component of the synergistic growth induced by SCF and GM-CSF that may relate to interaction of these receptors. It is also clear that a significant part of the synergistic growth is dependent of c-Kit kinase activity. Although synergistic increases in phosphorylation of c-Kit and the beta-chain of the GM-CSF receptor were not observed, SCF and GM-CSF in combination prolonged the duration of Erk1/2 phosphorylation in a phosphatidylinositol 3-kinase-dependent manner. Consistent with these findings, phosphatidylinositol 3-kinase is synergistically activated by SCF and GM-CSF together. Hence, c-Kit makes both kinase-independent and -dependent contributions to the proliferative synergy induced by SCF in combination with GM-CSF.